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4.2.4- Are OC-3c and/or 100 Mbps interfaces supported?
4.2.5 • Is Category 5 at I5SMbps and/or Caccgory 3 at 51 Mbps available?
4.2.6 • WhIt type eam.::tor is u.-lon the tiber interface?
4.2.7 • Are LED iDdicltOn iDc1uded? he they software programmable?
4.2.8 • How IMIIY slots are needed for the ATM adapter?
4.2.9- Are RISC pI'OCidCX'I or ASICs usai?
4.2.10 • Are mic:rocode updaIes flub downloadable onto the adapter card?
4.2.11 • Are coafi(lUl'1lioa datllplr1lDCtCl"S stored in volatile or non-vo1atiJe mcmary?
4.2.12· What is the maximum memory size?
4.2.13 - Which type ofmemory is used (SRAM or CAM)?
4.2.14 • What is the size of the ATM "ARP" cache?
4.2.15 • What is the size of the transmit and receive buffers?
4.2.16 - Are both PVCs and SVCs supported?
4.2.17 - What is the number ofsupported VPs and VCs?
4.2.18 • Is AAL5 supported? List the types ofadaptations supported
4.2.19 • Is RFC-1483 implemented?
4.2.20 - Which operating system drivers are available? Any support for OS/2 and NT?
4.2.21 • Are data trmsfaTed to the applicauon bued on cells or delayed UDIil arrival ofentire POU?
4.2.22 • What is the estimated adapter throughput based on woricstationiprotocoVPMD used?
4.2.23 - Will OAM loopbacks be responded to?
4.2.24 • [5 there an SNMP agent present on the adapter?
4.2.25· Where is the SAR function perfonned (onboard? in software?)?

SOFTWARE CONSIDERATIONS:

S.l - Network Management
S. 1.1 - Is billing and aa:owting included as part of the network management software?
5.1.2 - If included., is there • performance penalty for enabling billing and accounting? .
5.1.3 • Under which enterprise network management package does the switch networlc management package work
(e.g., HP Openview, Netview, SunNet Manager)?
5.1.4 - Does the network management package:
5.1.4.l - allow the user to set allowed thresholds (by MAC address, by protocol)?
5.1.4.2. provide a graphical rep~tion of the virtual circuits set up?
5.1.4.3 - provide historical and real·time network performance statistics including peak traffic, average traffic, errors.
etc.?
5. 1.4.4 • allow WIer configuration ofcircuit characteristics?
5.1.5 • Does the netWork management software allow the user to define quality ofservice contrlCtS?
5.1.6· Does the nerworic management software indicate when a user is violating a predefmed COIltrlCt?
5.1.7 • How are the user defmed parameters backed up?
5.1.8· fs special hardware or software required to run the network management software?
5.1.9· What are the hardware and operallng systems required to suppon the network management system? List all
supported. (e.g. ,Sun workstation with Solans. SWlOS. PC Wlth Windows, etc.).

Signaling
5.2 - Signaling •
5.2.1 . What classes of SCfV1ce are supported" What AALs?
5.2.2· How many quality of servIce parameters are supported? What are they?
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5,J - Connectjon M'-emeat
5.3.1 - A1J DCW DetWOrk-.CIIIpD1ities m:l features become dcfiDed (e.g., LAN "III1IJatioa" virtual work groups.
switcb-to-switdl~). bow are tbeIe cbFp' iDcarponted into the~ systaD?
5.3.2 - Are SVCI (switad YinuIl circuita) supported?
5.3.3 - Are SVPS (swiflched yiruJal patbI) supparted1
5.3.4 - HaYe SVCsbe. telMd with otba- veadcn equipmml1 Wbicb wadon? ReQts?
5.3.S - How !DIllY ves (Yinual circuits) are supported per switch?
5.3.6 - How !DIllY VPs (Yinual paIbs) In supported.per switch?
5.3.7 - Is connectioD m.,..,.,.".accomplished out-of-bmd? Ifyes. through wUt type ofintatia:?
5.3.8 - How many
5.3.8. 1 - switches can a smile copy of the connection m.nqement support?
5.3.8.2 - copies oftbe conaectioo rnanqemcnt software can operate per network? Assume multiple switcbes?
5.3.9 - What rednndNICY IDci fault tolerllDCC featUra are supported in the connectiCD managemeat?
5.3.10 - Can copies oftbe CCIIDIlCtioo IJWIA8'CIDCDt softwlre back each otberup?

R0tJIJNG AND DAme HANDLING CONSmIBADQNS:

6.1 • Are PVCs/SVCs automatically re-established in case oflink failures?
6.2 • How is load shlring amon@St parallel paths handled?
6.3 • How are call building and'preemPt priorities handled?
6.4 - Is there an ability to route over certain trunk attributes?
6.S - Wbat is the padl routiDI !CbemcIalgoritbm and metrics uaed between switches?
6.6 - WhIt is die rmp of VPIa m:l VCIa available?
6.7 - What is the switch and call lit up time CCl" SVCs?
6.8 - What is the sipUng protocol uaed?
6.9 - Wbat is the maximum rate (per second) ofcall re-establisbmc:Dt during failure reoavery'l
6. 10 - Are PVC. manually mapped between multiple switches Cl" is it performed automatically by the network
management station? .
6.11 • How is multicast supported?
6.12 - How is broadcast supported?
6.13 - Is point to multi-point support available?
6.14 • Is tnftic SIDOOIbed into the network aDd bow?
6.15 • What is the congestioa c:oaarol algorithm and how is it implcmcnred?
6.16 - Wbat are the con.... camroi variables that can be !d?
6.17 - Is the -ctr bit fIlA?
6.18 - How is 1nt1IGcaaaol between switches accomplished?
6.19 - Is it poaibIe to CMI'·allocatc a circuit?
6.20 - Reprdina cJockia..
6.20.1 - Does the switch accept clocking from one interface and can it distribute clocking to other interfaces?
6.20.2 • Does the switch support both intcmal and extema1 clocking?
6.21 • Wbat stadards conformaDce and multivendor interoperability tests have been completed?

SUPPORT AND TRAINING CONSWEBATIONS:

7.1 - Regarding regular preventive maintenance:
7.1.1 - Wbat is n:commcnded?
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7.1.2 • Who c:anImuII/sbouJd perform it?
7. 1.3 • IfVCIIdor/service provider maintmmec, can customer control scheduling?
7.2 • Can veador provide support coverage for an entire customer netWork (perhaps including more than just ATM
teebDoloaY)?
7.3 • What is the size and expcrtiIe level ofyour staff that is .vai1mle to support a customer network?
7.4 • What.. the aormal baun for respoue aod is "7 x 24" .vai1mle?
7.S • What belp/IrI.iDiq will VCIIdor provide pnor to, duriDllDd after instIUlIioD?
7.6 - Reprdiq tniDiDI:

-7.6.1 • What is f'eCOIIIIDi!!Me for customer personnel?
7.6.2· Where is it available?
7.6.3· WbeD is it available?
7.7 • What support and training is included in the cost of the equipment and/or the maintaWlce contr8ct1

PRICING AND DISTRIBUTION CONSIDERATIONS:
8.1 For Product Vendors:
8.1. I 1'broush what channel(s) do you provide your products (distribution. rescUers. direct. etc.)1
8.1.2 How do you price your solution with regard to product, support, installation services, extended warranties.
otber?
8.).3 Are site licenses available (if applicable)?
8.1.4 Please include pricing for the campus portion of the netWork, including third party products. Pricing should be
accurate to within twenty percent (20%).
8.2 For Service Providers:
8.2.1 How do you price your services?
8.2.2 Are ATM services discount agreements available?
8.2.3 Please include pricing for the WAN and/or MAN portion of the network. including third party products (i.e.,
required CPE) or services (i.e., access lines). Pricing should be lICCUI'8te to within twenty percent (20%).



MIN Technical Committee
Page 15
May I, 1995

&mendix : ATM Vendor Contacts to Further Standards
Infonnation - 2
Tbis is .. Id boo Jist of Iddre II ofbodl waders aDd orprriutions, racblble by BOPber at:
c.lI-re~lIut@J1Iditl1ttl._.

~Ccrponbaa
200 Peaobacot Drive
Redwood City, CA 94063
For information c:oncc:raiDg sublcriptioas to Adaptive's
serial publication -Issues In Bl'C*iband Networking"
call I (415)366·9500

ADC Fibennux Corp.
C1Wsworth, CA
(818)709-6000

AT&T Network Systems Globeview 2000 Bl'C*iband System
Westan Electric Products
47S Sou!h Street
Morristown. NJ 07962·1976
201-606·2000

BBN COIIIIIlUIlicati Inc.
CtIIIbridF, MIa
(617)873-4000
Project Emerald

Cellware Breitband Technologic GmbH
Gustav Meyer Allee 2S
0·13355 Berlin 65. Germany
Contact: Dr. K. Lohse

Tel 49 • (0)30 • 46 70 820
FIX 49 • (0)30 • 46 94 658
E-mail: iDfo@ccUWIIe.de
Product: ATM·DSU aDd vvious VMEbus-bued ATM products

Chipcom Corp.
Soutbboro. Mus.. USA

Product: Oncore SwllChing System
Descnption: Ethernet., Token-Ring hub wl8Gbs backplane (aggregate

backplane capacity 13Gb/s)

NOTE: Same product as the raM 8260
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OSC Communications corp.
Plaao, TexIS
(214)519·3000
Availability: July 1993
Product: MepHub iBSS
DelIcriptioo: StaDd aloue switch for carrier networics

Europaa InItitute for Re8eII"Ch IDli sttategic Studies in
Telecommunication GmbH. (EURESCOM)
SdIloa-WoIfsbrunnenweg 3S
0-6900 Heidelberg. Germany
FAX: +496221989·209
Phone: +49 6221 989-0

Fibercom, Inc
(703)342-6700

Product: EAS 8000 ATM Concentrator
Deacription: I ATM or 4 FOOl or 48 1ObaseT or 20 dedicated ethemet.

Fore Systems,lnc.
174 Thorn Hill Road
Warrendale, PA 15086--7535
+1412772 6600
+l 412772 6500 FAX
for product information contact: info@fore.com
for product suppOrt COIUICt: support@tore.com
for assistance with addresses: postmaster@fore.com

Fujitsu Network Switching of America., Inc.
Raleigh, N.C.
(919)790-2211
Availability: Q3 1993
Product: FETEX·lSO
Description: Stand alone switch for carrier networks

GPTLimited
Contact Alistair McBain at MCBAIN_AS@ncp.gplCO.uk

GTE Government Systems
Building 7
77 A Street
Needham Heights. MA 02194
Shakley, Scott (S5424) SSHAKLEY@GTE3.GTE.COM
617-455-2071 (Scott's number?) .
617-455-5 [82 (General number?)

Product: Spanet [55 (Secw-e Prioritized ATM Network)
Descnption: Campus switch, 24 OS-3 or 8 OC-3
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1DteCam. IDe.
AJIea. TX
(214)727-9141
AVIilability: Q4 J993
Product "EOS·
DeIcriptico: StIDd a10De switch for private DelWOI'ks

NEC America. IDe.
IrviD& TX
(214)518-5000
Availability: Now
Product: NEAX 61 E ATM Service Node
Dacription: Stand alone switch for pnvatelcarrier nets

MPR Telrech Ltd.
8999 NelJon Way
Bumaby,BC
CIIIIda VSA 4B5

(604) 294-1471
(604) 293-6008

NET, IDe
(415)366-4400

NetedF Systems. IDe.
ReIeIrch Triangle Park.
NC(USA)
(800)638-3343 .
Product(s): ATM Connect edge roucer

Network 'Systems Corp
(612)242-4888

Newbridge Networks. IDe.
(703)83"4-3600

Product: Vivid A1M Hub
Vivid Yellow RidIe (I ATM 12 Etbemet ConccDIratOr)
Vivid Blue RidF (1 ATM 8 Token Ring Concentrator)

Motorola Codex
20 Cabot Blvd.
Mansfield. Mass. 02048-1193
(508)261-4000
Product: 6950 SoftCeU Networking Node
OcIcription: 'n
Availability: 2nd Qtr.• 1994

Optical Data Systems. Inc.
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(214)234-6400
Product: InfiDity SwitebiDg Hub
Deacriptioo: 8 ATM. 60 FOOl, 384 Token Ring, 576 Ethernet

PMC-Sierra, IDe.
8999 NeiIaa Way
Buruby,BC
C-.da V5A 4BS
(604)293-5755
(604)293-6012 FAX

QPSX Communications Limited,
33 Riclwdson Street.
West Perth. 6005.
Western Australia.
Mike Reynolds (technical enquiries)
David Brown (marketing enquiries)
Ph: +61 9 262 2000
Fax: +619324 1642
Email: mike@qpsx.oz.au
Product(s):QPSX QP-SOOO Series Chipset provides Media Access Control.
Sepnentation and Reassembly, AcceSs Class Shaping and Adaptation Layer
functions. It supports AAL3/4, AAL5 and 802.6 data formats.

Synoptics Communications. Inc:
I 408 988-2400
Product:Laaisccll Model 10102
Dacription: Campus switch (16 ATM interfaces. 4 fiber. 12 STP)

Telecommunications Techniques Cor"oration
20410 Observation Drive
GermantoWn. MD 20876
1 800 638-2049
1 301 353-1550 (MD)
Products: test equipment

Trillium Digital Systems, Inc.
2001 S. Barrington Ave.• Suite 215
Los Angeles. CA 90025.
Phone: +1 310479-0500
Fax: +1310575-0172
Product: Q.938 software

Wandel &. Goltermann Inc.
22QO Gateway Centre Boulevard
Morrisville. NC 27560-9228 (USA)
(919)460-3300
(919)481-4372 FAX
Canada:
21 Rolark Drive
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ScIrbclrouIb. om.io MIR 3B1
(416)291-7121
(416)291-2638 FAX

0utIide North America:
WIIIdel & Ooltammn GmbH & Co.
POBox 1262
ZC
0-72795 Eningen u. A
F.R ofGenn.my
+4~7121-86-1816

+4~7121-86-1848 FAX
Product(s): Test equipment. DA-30 Dual Analyzer

Whittaker Communications. Inc.
l SO) 626-9000
Product: 19ailOf' 155 ATM Switch

l6 15SMbps OC-3 ports
nooblocking
AALS

XTP Forum.lDc. (or XTP Sysrems.Inc.)
1900-0 Stare Street
SIDtI Barb.... CA 93101

LanyGreen
Phclne: (805)965-0825
FAX: (805)687-2984



3. STANDARDS
CCI1TIISO standards

Internet standards

tp Multicast
MIME
&Ie
~
REe 741
Xv and rnvex

Proprietary standards

B.cn12
~
(. uickTjme

Rlff
Q.YI
MmI

~amt~: F.700



Rererace: F. 711 • F740

Versioa: 1992

Sponsorial body: ccm
Status: To be ratified at M.Irch 1993 eem Plenary.

Briel descriptioa: Audiographic, Videotelephofty and Videoconference service swuiards.

Detailed dlSCriptioa: The individual recommendatioas are u foUows:

F.711 Audiograpbic Confenmc:e Te!aervice for ISDN

F.720 Videotelephony Services Genen1

F.721 Videotelephony Te!eserv;ces for ISDN

F.722 Videotelephony Services Genen1

F.730 Videoconference Service Genen1

F.732 Broadband Videoconferenc:e Services

F.740 Audiovisual Interactive Services (AVIS)

Products:

Further informatioa:

Date or eIIlJ'1: 19 January 1993

Name: G.711

Reference: G.711

Venion: B (1988)

Sponsorial body: CeITT

Status: Recommendatioa currently in foRe

Brief descriptioa: Pulse Code Modulation (PCM) ofvoice ftequencies

Detailed description: 64 Icbitls 8kHz 8·bit PCM audio encoding.

Products:

Fur .1er informatioa:

Date or entry: 1S December 1992

~ame: G.721



Reference: G.n 1

Venion: B (1988)

Sponsorinl body: eem

ScaIUS: Recommendation currently in force

Brief description: 32 kbitls adaptive ditterential pulse code modulation (ADPCM) for audio encoding.

Detailed descriptioa:

Produas:

Further informatioa:

Date of eatry: 1S December 1992

Name: G.722

Rererace: G.722

Venion: B (1988)

Sponsorinl body: eem

Status: Recommendation currently in force

Brief' description: 7 KHz audio encoding within 64 kbitls

Detailed description:

Products:

Further information:

Date of entry:· 1S December 1m

Name: G.725

Reference: G.ns

Venion: B (l9~i.)

Sponsoring bedy: eeITT

Scatus: F..ecommendation currently in force

Brief descriptioa: System Aspects of the use of 7 kHz audio codec within 64 kbitls

Detailed description:



~TOOucU:

Further iafonaarioa:

Date of entry: 15 December,l992

Name: H.llt

Rerereaee: H.lll

Veniaa: R,t (12190)

Spo..ria. body: CCI1J

Scarus: Recommendation currently in (orce

Brier descriptioa: Frame suucmre for a 64 to 1920 kbitls cbaDnei in audiovisual teleservices.

DeraiJed descriptio.: Defines a fi'Ime suue:tW"e for audiovisual teleservices in single or multiple B or HO channels or
a single Hit or Ht2 chIanel which makes the best use o(me chIracleristics ami properties ofme audio anet vieteo
encoding algorithms. o( the traDSmission fnme SUUCNre aDd of the existing recommencWions. It offers several
advantages:

It tues into account Recommendations G.704, X.30tll.46I, etc. It may allow the use ofexisting'hardwue aDd
~h~. . . .

It is simple. economic and flexible. It may be implementecl on a single microprocessor using well known hardware
principles.

It is a synchronous procedure. 'Ibe euct time ofaCOnDpraUOD cb.uIae is the same in the trIDIIDitter and the
receiver.

It needs no return link (or audiovisual signal transmission, since a configuration is signalled by repeatedly traDSmitted
cod~words.

\'ery secure in case of transmission eITOrs. since the code controlling the multiplex is protected by double-erTor
cOn'ecting code.

Allows synchronisation ofmultiple 64 k.bitIs or 384 kbitls conaec:tions and the comrol of the multiplexiDa ofaudie,
..ideo, data mel otbel' sipais witJDD the syacbronised multiconnection sauc:aue in the case ofmultimedia services
such as vieteoc:onferenci,.

It can be used in muJtipoim configurations. where no dialogue is needed to negotiate the use ofa data channel.

It provides a variety ofdata bn.-rates (from 300 bts up to almost 2 Mbls) to the user.

Closely related to H.261 " H.242. Supersedes H.220

. Products: Codecs from ST, GPT, PicturereL Videotel & others

Furtber iaformatioa:

Date of eatry: 10 December 1992



r-, AIDe: H.242

Refennce: H.242

Venioll: N (12190)

Sponsorinl body: cem
S atus: Recommendation cun-entJy in force

Brief descripdo.: Audiovisual communication using digital channels up to 2 Mbitls

Detailed delCriptio.: Recommendation H.242 should be associated with Recommendations G.725, H.221 and
H.nO.

A number ofapplicalions utilising narrow (3 kHz) and wideband (7 kHz) speech together with video and/or dau
have been identified.. includins high quality telephony, audio and videoconferencing (wi~ or without various kinds
of telematic aids), audiograpbic conferencing and so on. More applications will undoubtedly emerge in the future.

To provide these services. a scheme is recommended in which I cbanneJ accommodates speech, and optionally video
and/or data It several rues, in a number of dift"erem modes. Signalling procedures are required to establish a
compatible mode upon call set-up, to switch between modes during a call and to allow for call transfer.

Some services will require only a single channel. which could according to the procedures in Recommendation
H.242 be B (64 kbitls), HO (384 kbitls), Hl1 (1536 kbitls) or H12 (1920 kbitls). Other services will require tile .
establishment of two or more COMecUOns providing B or HO channels: in such .cases the first established is c:aJ1ed
hereafter the initial channeJ while the others are called additional channeJs.

AU audio and audiovisual tennina1s using G.722 audio coding and/or G.711 speech coding or other standardised
audio c:odinp at lower bit rates should be compatible to permit connection between any two terminals. This implied
that a common mode ofoperation has to be established. for the call. The iDitia1 mode might be the only one used
during a call or, alternatively, switching to another mode can occur as needed depending on the capabilities of the
terminals. Thus, for these terminals an in-ehanneJ procedure for dynamic mode switching is requireci

Recommendation H.242 develops these considerations and describes recommended in-ehannel procedures.

Producu: Codecs &om BT, GPT, Piauretel, Videotel & others.

Furtber informarioa: Closely related to H.261 " H.221. Supersedes H.220

Date of eat!'1: 2S November 1992

Name: H.261

Reference: H.261

Venioa: Rl (12190)

Sponsorial body: CCITT

Status: Recommendation currently in force

Brier descriptioa: Video Codec for Audiov;sual Services at p x 64 kbitls



Detaued aescriptioa: Recommendation H.261 describes thf video coding and decoding methods for the moving
plct'oU'e component of audiovisual serv;ces at the rate of p x (>4 kbiv's. where p is in the range 1 to 30. It describes tht
VIdeo source c:oder, tht' \/ldeo multiplex c:oder and the transrrussion coder.

This standard is intcndeci for carrying video over ISDN· in particular for face-lo-face videophone applications and
for videoconferenc:ina. Videophone IS less demanding of Image quality, and can be achieved for pal or 2. For
videoconferencing applications (where there are more than one penon in the field of view) higher picture quality is
required and p must be at last 6.

H.261 dem- two picture formalS: CIF (Common intermediate Fomw) hal 288 lines by 360 pixeislliDe of
lumiaance information and 144 x 180 ofcbromillancc information; and QCIF (Quaner Common Intermediate
Fonnat) which is 144 lines by 180 pixelslline of1umiDanc:e and n x 90 ofcbromiDance. The choice ofClF or QCIF
depends on available c:Iwme1 c:apacity • eg QCIF is normally used. ifp<3.

The ae:tUal encoding algorithm is similar to (but incompatible with) that ofMPEG. Another dift'erence is that H.261
needs subswltiaUy less CPU power for real·cime encoding than MPEG. The algorithm includes a mecbanism which
optimises bandwidth usqe by trading piaure quality against motion, so that a quickly.changing picture will have a
lower quality than a relatively static picture. H.261 used in this way is thus a constant-bit-rate encoding rather than a
constant.quality, variable-bit-rate encoding.

Producu: H.261 c:odecs have been implemented in VLSI and are now built in to commercia1ly available codec
equipment.

Furtber inform.tioa: Document available on line on:

src.dcc.ic .•c.uk:/dcc/cci~e-seand.rds/ccitt/1992/h

See also "OW!rvi~ ofthe p·64 /chills Video Coding Slandmd", M. Liou, Communications ofthe ACM, April 1991.

Date of eatry: 1S December 1m

Name: H.320

Refereace: H.320

Versioa: K (12/90)

Spoasorinl body: cem

StanIS: Recommendatioa currently in force

Brief'descriptio.: NIITOW SIIId Visual Telephone systems and terminal equipmem

Detailed descriptioa: Recommendation H.320 covers the technical requirements for narrow-band visual telephone
services defined in H.2~.. J/AV. 12o-Series Recomrn~. dations. where challnei rates do not exceed 1920 kbitls.

Sote· It is anticipated that Recommendation H.320 w;I: be extended to a number ofRecommendations each of
which would cover a single videoconferencing or video:.·~one service (narrow-band. broadband. etc.). However. large
parts of these Recommendations would have identical wording, while in the points of divergence the actual choices
betWeen alternatives have not yet been macie; for the time being. therefore, it is convenient to treat all the text in a
single Re:ommendation.

The service requirements for visual telephone services are presented in Recommendation H.200/AV.12o-Series;
videc and audio coding systems and other technicaJ set aspectS conunon to audiovisual services are covereci in other

. Rec:ommendat!ons in the H.2001AV :JO·Series.



Prociucu:

Further information:

DMte or entry: 1S December 1m

l\a..e: HyTime

Refereace: ISO 10744

Version: 1m

Sponsorinl body: ISO (ITCl/SC18/WG8)

Scatu.: International Standard

Brief description: SGML·based standard for hypermedia documents.

Detailed description: HyTime (Hypermediarnme-Baseci StructUring Language) is a standardised inftastrue:ture for
the represenwion ofintegrated. open hypermedia documents. It was developed principally by ANSI committee
XJV1.8M. and was subsequently adopted by ISO.

The HyTime standard specifies how certain concepts common to all hypermedia documents can be represented using
SGML. These concepts include:

association ofobjects within documents with hyperiinJcs

Placement and interrelation of objects in space and time

logical structure of the document

inclusion of non-textual data in the document

An "object" in HyTime is part of a document, and is unrestricted in form· it may be video. audio. t~ a program.
g::-zphics. etc.

SGML (Standard Generalized Maricup Language: ISO 8879) is a metalanguage which is used to specify document
markup schemes ca1Ied Document Type Definitions (DTDs). HyiUDe is not itselfa OTD, but provides constructs and
go..:idelines for making OTDs for describing Hypermedia documems. For iastancc. the Standard Music Description
u.nguage (SMDL; ISOIIEC Committee Draft 10743) defines a OTD which is aD application ofHyTune.

H~Time consists ofsix modules:

Base module. This provides facii.:ies required by other modules. including "xenoforms" for specifying
a~plication-defined expressions and identification of policies lor coping with changes to a document - "activity
t:"lCking M

•

Finite Coordinate Space module. This allows for an object to be scheduled in time and/or space (which HyTune
treats equivalently) within a bounding box called an "event"

Location Address module. This specifies how to identify locations of document objects by name, by coordinate
location. or by semantic constrUct.

Hyperlinks module. Five different types ofhyperlink are provided for.



Event Projection module. This specifies how events in a source Finite Coordinate Space (FCS) are to be mapped omCl
a W'get FCS.

Object Modification module. This allows for indiv;dual obiects to be modified before rendition. in an obiect-specific
way.

Produeu: A public-domaiD SGML parser (ARC SGML) is available. TechDoTeacher (address below) are producing
& HyTime ensine. Sema Group are a1Io understood to be deveioping a HyTime product.

F.rtller in'o.....tioII:
HyTi,. SpeCiiJI lnarat GI'OIIp (SlGH~)
S'rMn R. NftlCDtllb. ChtzimttIn (.rn,t:IIIZ. ~.u. edu)
TecJrnoTeQCMr Inc
1810 High ROtld
Ta/lGJttJ:sMe
Floritia 32303-4408
US4
P1toM: - I 904 422 3$74
FQ%: :0-1 904 386 2$62

There are F1? sites at:

~. . ~1 i
-·E'~•. u o.no:SIGhyper

mailer.ee.fsu.edu:pub/s9!l

The following anicles are useful:

'7Jw Hynme H~rmediDlTime-btuldDocument SrruclUl'ing !.angrIDp". S. Newcomb, N. Kipp and V. Newton,
Communications of the ACM. p67, November 1991.

"E:nNl"g'ing Hypermedia SlJZ1'IdDrds" B. Markey, Multimedia for Now and the Future (Usenix Conference
Proceedings). p59, June 1991.

See also newsgroup eomp. text. oS qm.l

Date or entry: 20 January 1993

Name: !IF

Refemace: ISO 12087·)

Venion:

Sponsoring body: ISO (JTC1/SC24IWG7)

Status: Draft International Standard

Brief description: Image Interchange Facility

Detailed description: The Imqe Interchnage Facility (!IF) is pan ofme first International Image Processing and
Interchange Standard (lPI), whicn is under elaboration by ISOIIEC JTC1/SC24. It comprises both a data fOrmal

ciefinition and a gateway functional specification.



Th~ main component of the IIF is the definition of a data fomwfor exclwlging arbitrarily structureci image daIa. The
r:: define~ a format ttw can be used across appllcation boundanes and thar can easily be integrated into intematioaaJ
communication services. Besides the definition of a file format. there are definitions of parsers. generaton. IJ1d
fOrmal conveners to enhance open imqe communication.

The llF approach clearly ctilUDpishes berween the image strUcture (a data rype-oriented description of the imqe),
imap anributes (expressina colourimetric and geometric semantics), the sequential data organisation (managing data
panmonina and periodicity orpnisllion), and the data encodiaWcompression. The syntaX specification aDd the daza
encoding of syntaX entities UM ASN. 1 and the Buic Encoding Ilu1eI respectively. For the c:ompressed
representation, the foUOwUll staDdarcis are refeaeiiced: 18IG. tacaimilc Group 3 and 4. JPEG. UJd MPEG.

8esides the data format specification, the !IF a1Io encompuses fimctionalily for pneratina and PII'IiDa imqe diu,
for compressina and decompr..... and for the exchan&e ofimap data between the applicaUon prosram. the
Prosrammer's lmagins Kernel Sytlem (PIKS). which is Pan 2 of the IPI Slaudard, and SlOl'a!JeJcommunication
devices. This Nnc:tionaUty is loc:ued in the so-ca1led IIF Gateway. The !IF gateway controls the import and export of
image data to and from applications. as well as to and from the PIKS.

The IIF may serve as a future imase content architecture orthe Open Document Architecture (ODA).

Work is going on to develop a (multimedia) electronic mail application on top ofX.400. using IIF.

Pl'aduets:

~anher information: "[SOllEe's inrap inr.rchtzrrpjomttlt", C. Blum and G. R. Homwm. SPlE Proceedings Vol
1659, San Jose. p130 February 1992.

IlF editor:
ChristojBlum (blurn~igd. fbg. de)
F1'tZIIIIJtofB Institute for Compute, Graphics (lGD)
Wi/Mlminenstr. 7
W-6JOO Dt:rmstDdJ
Gmrrmry
Phc»w: -49 6/j/ Ijj 14j 0" 140
FtD:: -49 61jl ljj 199

Date o( ent".: 15 December 1992

Name: IBIG

Reference:

Venioa:

Sponsorinl body: ISO

Status:

Brier description: Binary image encoding standard

Detailed description: IBlG is a lossless compression .algorithm for binary (one bit/pixel) images. The intent of!BIG
is 10 replace the current, less eWective.gJ"oup 3 and 4 fax algorithms.

JBIG models the redundancy in the image as the correlations of the pixel CUITeDt1y beiDa coded with a set ofnearby
p~xels called the template. An example template might be the two pixels precectinl this one on the same iiDe, and the
five pixels centred above this pixel on the previous line. Note that this choice only involves pixels that have aiready



be-.:.. seen from 2 scanner.

The current pixel 15 then arithmetically coc1ed based on the eight-bit (including the pixel being coded) sute so
formeci. So there are (in this cue) 256 contexts to be coded. The arithmetic coder and probability estimator for the
contexts are &CtUI1Iy IBM's (patented) Q-coder. The Q-eoder uses low precision. rapidly adaptable (those two are
relaled) probabilil}' esWnaaion colllbU* with a multiply-less arithmcllc coder. The probability estimauon 15
intimately tied to the interval calc:uWions necessary for the arithmetic coding. !BIG actually goes beyond this and
has adaptive templates.

You can use JBIG on pey-scale or eve colour imaps by simply appiyina the algorithm one bit-p'" at a time. Yau
would wane to recode the pey or colour lewJa first though. so that ad.iacent levels di1fer in orUy one bit (called
Gray-e:odinl). This works..u up to Ibout six biu per pixel, beyond which JPEGs losslas mode works better. You
need to use the Q-coder with JPEG a1Io to Bel this performance.

Produeu:

Farther iD(onaatie.: There is a description of the Q-coder IS weU IS the ancestor ofJBIG in the November 1988
issue of the IBM Jouma! ofJlesearch and Development. This is a comprehensive set of five articles dw describe the
Q-eoder and a bi-level image coder that uses the Q-eoder.

Date of entry: 3 December 1m

Name: JPEG

Ref'ereDce:

Venion:

Spaasorial body: ccm I ISO (JTC lISC2IWG10)

Status: Committee Draft

Brief descriptio.: Compression Standard for continuous-tone still images

Detailed descriptio.: JPEG is a SWldardised image compression mechanism. JPEG stands for Joint Photographic
Exper!s Group, the oripw name ofthe committee that Mote the standard. JPEG is designed for compressing either
fUll-eolour (24 bit) or gray-scale dipw imaaes of"rwural" (real-world) scenes.1PEG does not handle
bla~k·and-wtUte (one bit/pixel) images, nor does it handle motion pictUre compression.

IPEG is "lossy", rneaaiDs that the imap you get out ofdecompression iSD~ quite identical to what you originally put
in. The algorithm achieves much ofits compression by expioitiDa laIowD limiwion ofthe humaD eye, noubly the
fact that sma1l colour derails 1t'IIl~ perceived U well u small dIIIils ofUgbt-ud-dark. Tbus.1PEG is aeaded for
compressing images thai wiD be looked at by humans. Ifyou pian to macbiDe-uWyse your images. the smaU erTOrS

introauced by JPEG may weD be a problem for you, even if they ue invisible to the eye.

A useful property of JPEG is that the degree oflossiness can be varied by adjusting compression parameters. This
means that the image ma1c:er can trade off file size against output image quality. You can make extremely small files
if you don't mind poor quality; this is useful for indexing imqe archives, making thumbnail views or icons. etc etc.
Conversely. ifyou aren't happy with the output quality at the default compression setting, you can jack up the quality
until you are satisfied, and accept lesser compression.

Although it handles colour files well, it is limited in handling black·and-wbite and files with sharp edges (files come
out very large). The processing costs, even on up-to-date computers. is also high.

Products: Many products now use this algorithm. There is free JPEG source code available &om the Independent



!PEG group. at many ITP sites.

Further in(ormadoD: Independent JPEG group at Jpeq-lnfo@uunet. uu. net JPEG software and file specifications
are available from several FTP sites, including f:p. uu. net: Iquptu.c:sl Jpeq.

See the anicle on JPEG in Communications of the ACM, April 1991 The article is also available at the above FTP
Sltc.

Dlte o( entry: 21 December 1992

Name: MHEQ

ReI'ereace: r. 170 I ISO

Venio.:

SponsoriDI body: CCITT' I ISO (JTClISClIWQI2)

Starus: Committee Draft

Brier description: Standard for hypermedia document representation.

DeWled descriptio.: MHEG stands for the Multimedia and Hypermedia Information Cocting Experts Group. This
group is developing a standard "Coded Representation ofMultimedia and Hypermedia lnfonnation", commonly .
called MHEG. The standard is likely to be published in two pans - pan one being object representations and part two .
being hypertinking.

MHEG is suited to interactive h'ypermedia applications such as on-line texlbooks and encyclopaedia. It is a1Jo suited
for many of the interactive multimedia applications currently available (in platform-specific: form) on CD-ROM.
MHEG could for instance be used as the daQ structuring standard for a future home entertainment interactive
m:.dtimeciia appliance.

T~ address such markets. MHEG represents objeeu in a non-revisable form. and is therefore unsuitable as an input
fo-mat for hypermedia authoring applications: its place is perhaps more as an outpUt forma: for such tools. MHEG is
thus not a multimedia document processing fomw • instead it provides roles for the structure ofmultimedia objects
w:ach permits the objects to be represented in a convenient form (eg video objects could be MPEG.encoded). It uses
A:;N. 1 as a base syntax to represent object strUctUre. but allows for the use ofother symax notations· an SGML
syntaX is also specified.

MHEG objects (which may be textual. infomwion. graphics. video, audio, etc) may be of four typeS:

Input object (ie a usercomrol such u a button or menu)

Output object (eg graphics, audio v;sua! display, text)

Interactive object (a "composite- object containing both input and output objects)

HYi'erobject ( a ·composite" object containing both input and output objects. with links betWeCll them).

\fiiEG supports various synchronisation modes, for presenting output objects in these relationships.

I: '.Itill be some time before MHEG reaches IS swus. Its future will then depend on market requirements and trends.

Produeu: ~one as yet, but British Telecom have developed a demonstration application called MADE • see the
Research ~;:etion ofthe survey



Fartbedn(ormation: See "Em~1"gfng HYl¥",,~dla SlImdards" B Markey. Multimedia for Now and the Future
(Usenix Conference Proceedings) June 1991.

"Slandardi:rng HytNrrMdiQ infonrtGl'ion ObJ~cu". F Kretz and F Cola.ttis. IEEE Communications Magazine, p60,
May 199:l.

Date of eBb')': 30 November 1992

aerereace: ISO 11172

Venioa: MPEG I

SpoasoriDI body: ISO (JTCl/SC2JWGll)

Stahl.: Committee Draft

Brief descriptio.: Standard for compressed video and audio

Detailed descriptio.: MPEG (Moviq Pictures Expert Group) is the name of the ISO committee which is working
on digital colour video and audio compression, and by extension the name of the standard they have procluced.

MPEG defines a bit-stream representation for synchronised digital video and audio, compressed to tit into a
bandwidth of I.S Mbitlsec. This corresponds to the data retrieval speed &om CO ROM and OAT, and a'major
application ofMPEG is the storage of audio visual information on this media. MPEG is also gaining sroUDd on the
Internet as an interchange standard for video clips.

The MPEG staDdard is the three pans • v;deo eDCOdiD& audio encodi"lo aDd -systems- which includes information
about the synchronisation ofthe audio and v;deo streams. The video stream takes about 1.1S Mbitls. aad the
remaining bandwidth is used by the audio and system data streams.

-
MPEG video encoding starts with a fairly low-resolution (352 x 240 pixels x 30 framesls in the US~ 3S~ x 2SS x 25
&ame51S in Europe) video pie:tW'e. RGB pixel information is convened to chrominance/luminance and a complex.
lossy compression algorithm is applied. The algorithm talces the time axis as well as spatial axes imo acc:oum. 50 a
good compression ration is achi~ when the pictW'e is relatively unchanging (and vice versa). The compressed data
contains three types offi'ames: I Cmn) fi'Imes are coded as still·imaps; P (predicted) frames are deltu from the
most recent past I or P frame; aDd B (bidirectional) hmes are interpolations between I and P !rimes. I frames are
sent once fNfIrJ 10 or 12 &ames. llecoDSUUe:tiDg a B frame for display requires the preceding and following I amJ/or
P frames. so tbese are seat out of time-ord...

Substantial computing power is required to encode MPEG data in real time - perhaps several hundred MIPS to
encode 25 frames/second. Decoding is not quite so demanding.

The quality ofMPEG-encoded video has been compared to that ofa VHS video recording.

MPEG D is under development. MPEG D is designed to otTer higher quality at a bandwidth ofberweeD 4 and 10
Mbitls. This is too fast for playback from CD using today's technology.

Products: Phillips have developed an MPEG decoder chip, which will go into their CD-I product range.

Xing Technology Corp (Califom:a. USA) ofFer video caprure and encode/decode hardware and software for PCs
which uses MPEG and JPEG.



ln~eurbuero Gatz und Hanmann (Berlin. Germany) offer a PC video input board and an off-line MPEG enc:oding
program. MaxImum VlOeo clip length IS 205 (limited by 31."Ab of expanded memof;o' in the PC)

Optibue Inc (California. USA) have board-level products for PCs. called MPG-l000 (codec). MPG-2000 and
MPG-11 00 (playback onty)

There are freeware MPEG software decoder/players for DOS. MS Windows and X windows· see FTP sites below
for details.

Further i.rarmalio.: A FAQ for MPEG is available from Frank Gadepst (phac1e@cs. tu-berl1n.c1e).

Anonymous FTP sites are:

phoen1x.oulu .f1:pub/mpeg

toe.cs.be~kl.v••c1u:pub/multimeci./mpeg

A useful description ofMPEG is "MPEG: A Video Compression Standardfor MultilMdia Applications", D. Le Gall.
Communications of the ACM, April 1991.

Date of entry: 30 November 1992

Name: aDA (Oftice [Open] Document Architecture and Interchange Format)

Rderence: T.410 I ISO 8613 (pans 1 to 8)

Venian: 1989

Spouorinl body: cem I ISO (ITClISC18IWG3)

Status: Recommendation currently in force! International Standard

Brief description: aDA standard is concerned with the open interchange ofdocuments

Detailed description: Note: the CUrTent version of ~,.. () 8613 names the standard as Office Documenr ArchitectUre
and Interchange Format, while CCITT recommendauons refer to "Open" rather than "Office".

The ODA standards are part ofa sroup of related standards concerned with documents, their content and how' they
may be conveyed betWeeD systems. SGML (Standard Generalized Markup Language) and various reiated SWldard~

are other members of this poup.

Through the stIDdards, • wide !'1ft. ofdocuments, from simple text-only documents such u office memol'lftda and
letters, to complex documents such as technic:aJ reports may be encoded. These complex documents may contain text.
idter graphics, computer graphics and may wen require complex layout specifications.

rne ODA standards support a ve~ wide range of features and tend to be abstraCt in nature, hence industry experts
hzve clarified the concept by defirung Document Application Profiles (DAPs). These subsets pro"ide support for
0: :ument interchange between similar systems. which have a more restricted range of featUres. These CAPs will be
~. b!ished as ISO standards known as International Standardised Profiles (lSPs).

i: e CUrTent target for ODA implementors is seen as the open interchange ofmixed-content 'word processor'
dceuments. The future for aDA is not as limited as this might suggest. as a number ofmajor suppliers are known to
have produet5 under developmem. However, strong support for SGML and SDIF (SGML Data Interchange Format)
is lacking. reflecting the fact thal few SGML suppliers are associated with OSI.



Some history:

Jun 1989 aDA standards published.

Mar 1991 Formation ofODA Consortium to sponsor an aDA toolkit. Members are Bull, DEC. IBM, ICt, Siemen.~

and Unisys. -

lUll 1991 Seven! addenda UId more than 20 tec:imic:a1 corrigenda now approved. Will be published in 1992 as
nMJed version ofstandards.

IUD 1991 Drafts for "HyperODA- (extensions to ODA to support ~Qleclia IP1'licasions) Iftd API to support
document IDIDipuJation NDcUona for \lie in iDteractive applicaions.

Oct 1991 New draft (or -HyperODA- wu produc:ed. New put of stlDdard wu discussed for audio coment. Group
dealing with conformance testing considered ballot commenu on TR 10113·TecbDical Report on ISO 1613
lmplemenwion Testing.

Jan 1992 EWOS aDA expert group meet to discuss ISPs and OOAs relationship with other staDdards (CGM, raster
graphics standards and EDI)

May 1992 SCIS Pleswy deals with;- cem coUaborarive work, SGMUODA imerworking aDd imaging.

July 1992 EWOS SGMLlODA co~.gac:e team repons.

A development programme is underway which will result in major enhaDcements to ODA being asreed in 199213.
These being progressed by full collaboration between ISOIIEC and cern~ will extend both the comem (audio,
spreadsheets. colour, business graphics, specialist notations) and suuc:mral (eatures (azmowions. hypermedia
SUPPOrt. complex tabular layout, document access and manipulation support. revision ac:c:oumancy) ofODA

Products: ODA Consortium has announced a set ofAPIs that wiD (orm the fouDdaIion ofthe aDA toolkit. Produc:u
at varying levels ofimplememation are available (or plaDned) from: British Telecom, Bull HN, DEC, IBM. OIMni.
Rank Xerox, Serna Group, Sequent, Siemens and Unisys.

Further information: Contact ODA Consortium on +32 27749623

Date o( entry: 18 December 1992

Name: T.Ia

Refennce: T.Ia to T.I3

Versioa: N (09192)

Sponsorial body: cem

Status: Recommendations currently in force

Brier descriptioa:

Detailed description: The following SWldards are all related. The titles suggest that they may b~ the cem version
to the ISO JBIG/JPEG documents.

T.Ia Common components for image compression and communication· basic principles.

T.BI Di~taJ compression and encoding cf continuous tone still images.



T ~; Progressive compression techniques for bi-Ievel images.

T 83 Compliance testing.

PnMIuets:

Furtlaer iaronaatiOll:

Date or ea",,: 1SDecember 1992

N..e: X.400

Refereace: X.4OO I ISO 10021 (pans 1-7)

Venioa: CCITT-1984,1988,1992 , ISOIJEC-l990

SpoasoriDI body: cerrr I ISO

Stahll: Recommendation currently in force I International Standard

Brief'descriptioa: Swu:lani for the exchange ofmultimedia messages by store-and-forward ttansf'er.

Descriptioa: The aim of the X.400 standards is to provide an international service for the exchange of electronic.
messages without restriction on the types ofencoded infonnation conveyed.

Work on X.4OO began in 1980 within cerrr and resulted in the publication ofthe 1984 Recolilmendations, which
still fonns the buis of many of the products available today. Since then cem formed a collaborative panntrSbip
with ISO for the fUnher development of the technology and published technically aligned text in 1988 (1990 in ISO)
for the first major revision ofX 400.

The 1988 version ofthe standards rectified many ofthe serious deficiencies of the 1984 version and introduced a
variety of significant new services (including security, distribution Jisl manqemem.. and the Message Store).
Vnons published since 1988 contain minor enhancements and bug fixes, but are finnly bued on the 1988 version.

Messa!e handling teetmology is complex; as weD as the sheer technical difficulties involved. as a global service it
has had to take accowu ofpolitical. COmmtl c:ia1, Iepl, and historical realities. Some issues which are dependent on
national telecommunications resulation are not covered by the International Standards and are addressed by national
standards.

The relatively poor penaalion ofX 400 mesusing bas been caused by a vane!)' offJctors. The heavy iDvesuDem in
developing 1984 produc:a ballead to considerable resistance to chlnse, reprdless that global iDterconDectivi is
severely constrained in 1984 prod~ets, and that 1984-1988 interworking degrades the quality ofscvice offered.
Paradoxically it is the attempt to -ecoup the investment in 1984 products which is impeding the int!"oducticn of 1988
products that are essential for a tughly functional global messaging service.

X.4oo makes a clear distinction between message envelope, which controls the message tranSfer process, and
message content. which is passed transJ)arently trom originator to recipient. Hence lIlY type ofencoded iaf'onnation
may.be exchanged without loss or corruption. The most common coment-type in use is the Interpersonal-messaging
cnnttnt-type; this format div;des coment into twO parts: heading and body. Heading fields (with labels such as 'from',
'to', and 'subject') convey standard items of information. The message body consists ofone or more body pans, each
of which may contain a dift'erent type of encoded information.

A. number ofbody pan type:: are defined as 'basic' in X.400:IA5Text, Teletex, Voice, G3facsimile, G4C1assl,
videotex. Message, FtleTra:tSfer. c; addition to these, the ExtemaUyDefined body pan type allows any j-~ed



data format to be conveyed. such IS word processing and spreaCsheet fonnus. A format is ic1emWed by the
usJ~ent of a.globally unique Object Identiner. Commercial orpnasatlOns can acquire Object Ident1tiers It

nommaJ cost trom their nationaJ SWIdatd5 organisatJons. Alternatively, the FileTransfer body pan type may be used
for the transfer of stNctUred and unstNe:tured data.

X.400 has two funber feaI:uns which make it espeaally SUitable for the conveyance of multimedia information.
Firstly, the use of ASN.l, which guarantees data transparency and offers a choice of encociings, including a
s~ "packed enmdi..•. Secondly, the use ofme Ile1iable Transfer Application Service Element provides
• very tolenm data U'InIfer mec:haaism with recovery from connection failure. This is especially imponam for
multimedia messaps which are typic:aiJy large.

There are several work items at various stapS ofdeveiopmem.

Draft Intenwional StandardiJed Profiles for X.400 have been published and arc UDder ballot. These are more mature
than the ~rTeSOOnding draft European Prestandards.

Work on Message Store extensions is currently on PDAM ballot and should be issued for DAM ballot in March
1993.

Work on MRS Management covers a number of topics~ most are still at the stage ofworking drafts.

MHS Routing is prosressing slowiy, and will require a further round ofdevelopment before it is sufficiently mature
for baUoting.

Group communication is c:urremJy staIlccl, mainly due to lack ofmanpower. However Japan is very interested in the
work so rapid progress is possible ifJapanese contributors appear.

Products: Many suppliers otrer X.400 products, and there have been a number of receDt announcements of
1988·based prociUClS. The foUowinglist (which includes products which don't carry multimedia data) is far ti'om
complete: .

BiMAn.,. CDC MHS/4000, DC-M.Ii1. DG AV/400, EAN, HP X.400, In OfBcePower, ISOCOIl, NAR400,
NET4oo, OSITEL. OSlWare M400, PP, QK-MHS, Retix X.4oo, Route400, SoftSwitch, SunIink MRS,
t:CLA/Mail400, UCOM.X, WhiteMail. X/EM, XT·PP.

The fonowing X.4oo gateway products are known:

BanyanMail, DEC AlJ-In-Qne, Lotus CC:Mail. Microsoft Mail. TeamMail. WP Office, WorldTalk.

Funber information: A useful source of information is available on the FTP server at Uni-Erlangen. maintained by
Markus Kuhn: .

t:=.un~-erl.ng.n.d.:/pub/doc/r!O/enqlish

Date of entry: 14 December 1992

Same: G 123

Description: ccm standard for conversion betWeen G.711 and lower-speed channels.

~ame: G.726

Description: Replaces G.721~



Name: 0.7:7

De!acriptioa: Extension of 0.726 for use over G 764

1"4ame: 0.728

Dftcriptioll: Codina ofSpeech at 16 Icbitls using Low-Delay Code Excited Linear Prediction (LD-CELP). Audio
encodina (or videocontereneing.

N...e: G.764

Descriptioa: Packetised Voice Protocol

Same: G.765

Descriptioa: Associated with G.764

Name: H.200

Description: Audio compression standard (fonhcorning).

Name: H.241

Descriptio.: Signalling (or coDferencing.

Name: H.243

Description: Multipoint Video Codec Standard. Probably a draft

Name: T.120

Descriptioa: T.121-T.124: NetWOrlc-iDdependent audio conierenciDg protocols.

Name: IP Multicast

Re(ereace: RIC 1112

VenioD: August 1992

Spoasorial body: IETF NetWOrk Working Group

Status: Internet standard

Brief description: The extensions required to a holt implementation of the Internet Protocol (IP) to support
multicasting.


